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Abstract (Basic) : EP 686880 A 

A toner for developing electrostatic images comprises (a) a binder 
resin, (b) a colourant and (c) an ester wax. The ester wax is present 
in the amt. 3-40 pts. wt. per 100 pts. wt. binder, and comprises ester 
cpds. of formula R1-C00-R2 (I) (where Rl and R2 = 15-45 C hydrocarbon 
gp) . The wax contains 50-95 wt . % of ester cpds. with an identical no. 
of total C atoms. 

Also claimed is an image forming method involving (a) developing an 
electrostatic image with the above toner, (b) transferring the toner 



image either directly or indirectly to a transfer- receiving material, 
and (c) heat and pressure fixing the image. 

Most pref . Rl is linear 15-45 C alkyl and R2 is linear 15-44 C 
alkyl. The ester wax has am. pt . of most pref. 55-85 deg. C, a 
hardness of 0.5-5.0, a Mw of 200-2000 and a Mn of 150-2000. The ester 
wax is present in the amt. 5-35 pts. wt . per 100 pts. wt. of binder, 
and contains 55-95 wt. %, esp. 60-95 wt. % of cpds . with an identical 
no. of C atoms. More pref. the wax contains 80-95 wt. %, esp. 90-95 wt. 
%, of ester cpds. with a total no of C atoms which is plus or minus 2 
the identical no. 

USE - Toner for electrophotography and electrostatic recording, 
esp. for prepn. of OHP sheets. 

ADVANTAGE - The toner has low-temp, fixability, good antiblocking, 
colour mixing and high temp, offset characteristics, and gives images 
with very good clarity. 
Abstract (Equivalent) : US 5635325 A 

A toner for developing electrostatic images comprises at least a 
binder resin, a colourant and an ester wax; wherein the ester wax is 
contained in 3-40 wt. parts per 100 wt . parts of the binder resin, the 
ester wax comprises ester compounds represented by a formula of 
R1-C00-R2, wherein Rl and R2 independently denote a hydrocarbon group 
of 15-45 carbon atoms, and the ester wax contains 50-95 wt. % thereof 
of ester compounds having an identical number of total carbon atoms. 

Dwg. 1/4 
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Jf*LtV ^f'. Ri 5~4 5©ji[gl«07 

JP4^;VaTfeD, R2 *t^^i^l 6~4 4 0itt»<^©7 

;w4^;i'STa&^xX7";Kb-&ti*W*L'^i. «3J^«, 



f)m7 2. 9SS%#»Sn, h-^'JKD^sSliaAU 6 

T?*«xxx;Wb^i» 

[0 0 2 0] 
(il-5] 

CHg -(CH2 ^sCOO-<CH2 feCHg 

^lrfflVve.nfcXX7";i''7<;;i7X(r43ViTtt, I — 

Oi^ifiScAM 4-ca&-5xxx;Wb'a-'^ 

[0 0 2 1] 
[^1-6] 

CH3-^CH2 33»COO-<CH2feCH3 
[0 0 2 2] *^B^tCfflV>e.nSXX-r;i''7>vi'Xtt. 

nrt^s. cne)g^!^s-e©ssxxv^;Ht;L}t^ 50 
^, @Mfr-sxxx;Mb^%o«6irftao««l«|jfii» [0026] 

ffl-r2.XXx>l'7yi'X&^-5Ci:*fr^«. ^fX^J-o 

»*t[^-©xxT-;Wb^4&w^«ft*t5 o«fi%*»l« 

<£&«-riSEg©lC3i:;S:0-^f l-i. ^Wmz\t-^i^'l^ 40 

3i4Sx'J-:^Sffl{ch:J— <D 
IM«*t^i;^t-<, iieS4:bTiil«±trx'J-:/^;&i6i 

•e«axi;<^oia^Si^RS;o«%^L^-rv^, 

[0 0 2 3] h-^')i'<Dmm»i!)^m-<Dxx'r)Vit'^^ 

tt, »*L.<tt5 5~9 SfifiX. 36fc»*L/<tt6 
0~9 5£fi9iXX7';W'7yi'Xfc-&*nTVi«rt «? 
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CHg -(CHj JjsCOO-tCHg feCHj 
CHg -(CHg )nCOO-(CH2 JifCHg 
CHg -tCHj JnCOO-tCHg JiffCHj 
CHg -^CHj JnCOO-^CHj inCHj 
CHg-CCHjJaCOO-tCHgJtiCHj 
CHg-fCHgJnCOO-^CHj ^CHj 
CHg -{CHg^sCOO-CCHjJijCHj 
CHg -(CHg )r.CO O-tC Kg fee Kg 
CHg-(CH2)5COO-{CH2^CH3 
CHg -(CH2 )sC0 0-<CH2 JiiCHg 
CHg-^CHg^ECOO-fCHg^sCHg 
CHg-CCHgfeCOO-^CHjteCHg 
CH3-(CH2 35COO-6CH2feCH3 
CHg -(CH2 V«C O 0-(C H2 JijCHg 
CHg -(CH2 5i?COO-(CH2 fee Kg 
CHg -^CHg 0 0-<CH2 fee Kg 

[0 0 2 7] xx7-;Hb^t»Ri -COO-R2 s*-r 

SIX7';P'7<y^';^ttASTM D 3 4 1 8 - 8 ICipC 

xm^-$n^^m'&m\z^n^±»m±\d-i' (ma i 

n p e a k) (fitT, ria^j i:?4;-r) *U 0 

~9 CC (J;0»SL<«> 5 5~8 5*C) TS&SJlt 

[0 0 2 8] I»^*t4 0'C7^j^Tfe^XXx;i/7<>^'X 

[0 0 2 9] -55, Bljill*i9 0"Ci£i@A*x;^T-Jl''7-y 
USD'S d t^iffl^t;^: OJgfift*s{gT-r 

[0 0 3 0] ASTM D 3 4 1 8 - 8 t;:ii6-r-5S!l;£{C 

«, ^^i^a/^-^^xjvT-aiSDsc-TSfflVJff 

>*-feyhU #iaj^ai CC/mi n. TSI^&ff 

5. 

[0 0 3 1] *!^?^{cfflVie.n-5xx-7^;i'7i/i7Xtt, 

SftO. 5~5. OS^T^)*)©*^^*^^*. XXt^JP 

7 >>• ^? 5!>?!?K 2 0 mrr;. 4> Tif ?J 5 mm ff) P3fi5 
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^7iB^S/^B!St^ (duh-2oo) 

^l^jift*^ 9 . 6 7 mm/UxO^sfr-C 1 0 u m^&i^it 

•C»*l/<^Vi. -te;^, 5. 0SjS^5«^-Ctth:^- 

iO 0)«#S^tt*«ffi;Tb. xXT^JU^-vi^Xg^oaeS 

[0 0 3 2] XX5";l/'7yi7XCDM¥l^^)'^^« (M 
w) tt2 0 0-2 0 0 0*<»SL<, Sc^J^^J-^l: (M 
n) «1 5 0~2 0 0 0Ta&SCt*<*f*b<, <fcD» 
$U<«Mw*t3 0 0~1 0 0 03iWSU<. Mntt2 
5 0~1 0 0 O-Vh^^ttm^V^K Mw*«2 0 0* 
HTSD, Mn*tl 5 0*«®Jg-&lC«, h:?-- COW:/ 
no/4^>i^tt*t{£T-rs, Mw^it 2 0 0 0 Mn 
*t2 0 0 0S:jB;^-5«^IC», XXx;i/'7>yi7Xgft:© 

[0 0 3 3] ^•yi'XOihfftiJ-^ttGPCtCADJ*:® 

[0 0 3 4] (GPCJBJ^^fr) GPC-1 5 0 

C (>>*-^-X*D 

;^7A : GMH-HT3 0 cm2a («y— ItSl) 
MS : 1 3 St; 

: o->?i'DU'<?>-tf> (0. 13i7'f:t>'-;i' 

ma) 

jSjI : 1 . 0ml /m i n 

30 : 0. isxomn^o. 4miaA 

[0 0 3 5] £A±0^fr-ca!iSb. K«o^j-^»mc 

* o T U X 5" >^ipttifst tC i 0 fPfiK L fc 

4J-?aiKiEtt^£ffiffl-r-5. Mark-Hou 

w ? n kiteffi^*S!S#m^n-5»lf:s;-c^?ux5=^i'> 
me-r ;i t J; o Ti:ai -c ti5 . 
[0 0 3 6] xx7^;i^'7 5'i'X©i^in]ati. m^^MM 

D3~4oafiei5ffiffl-rs. MH€«:)&j£tt, 

ffij£«lliil8t*m«3£«SS*aia-rsfci&, 

^ C (C:teViT«, ittJ6?J^ ViXX7^;V'7 X 

&^iin-rs^t*i*fSLv^. 3a»g8*j^o^iip-cttw 
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to 0 3 7] X7.T-;l'"7-;i'X!£3~4 OSfigg (iCi 
»*b<tt. 5~3 Sftftgg) ■&*UTVi-5h:^— 

[0 0 3 8] *l6BJfcfflV>e.n5i!eSJ«*fltttTtt, - 

ts^j jixr-jvmm. xji?:^^->«jjg. 

^*w*Kffl^^e.n^. m^*WlC«X9^U->, o (m 
-. P-) -:^'f)V7.^U>, m (P-) 

i^'JJI/K:^7^7U;i', (;*^') 7i7UJH6'^'NXJk 
(^5') 7i"j;PK2-xf^;i/'\=^^v';k {^9) 7^ 
'j;PK-:^^5'-'i'72yx5";i/. (^^') 7i"j;uK-;'x 

5^;i/75yx?^JKZ>«I# (;*^') 7i"J;l«xX5";i/» 

: ::^^'v'x>. 'fv:/U'>. i^i^u-^^-ty, 
{^i>) 7i7'JaxhUJi/, 7^u;i'S?75 Ho^n^x 

«lfJfiR<l*>^'jT-A>H:/yi7^2)iRI I I -PI 3 9 
~192(John Wil ey&Son sttlS) (CtS 
«<DaiSi:^f7XSS (Tg) 4 o~7 5t:<&^t-ck 

iaffi*»4 0*C*««©«-&lctt. 

<STU. JEtcOHP7WJVAiiIIS<oS9Jtt*«<£T-r«>. 

[0 0 3 9] i^^sjiigo^j-i^ftra, y;wt-5x— >3 
>i7n-7bi^77-f- (Gpc) ft 

x^-ams<£fflt^h;i'X>T2 o^roftm^&frofc 

n-:J"j-xA7}?U'-3'--t?iftffliSd^?. h;vx><& 
M{cxxx;i''7->i'Xttjg^-rs*iiK««* 

l^l;H-^3'^5fe^^2:fTofc^. 7^h9tHD77> (TH 
F) lCW^Ufc^ffi&5l?7g*to. 3/zmOi»^S'Jtt^ 

ttJS 1 5 0 CSfflVK *9A«J«ttBaft«XSSA- 8 0 



(7) #58^8-50368 

12 

1, 8 0 2^ 8 0 3, 8 04, 8 0 5, 80 6, 80 7 

m^mt, ^^i^^^m (Mn) tt, 5 0 0 0-1, 0 
0 0, OOOT?*t), fifi¥J%^J-^-a (Mw) 

(Mn) OJt (Mw/Mn) tt, 2~100*^ 

[0 0 4 0] 2^5!B^lC*JV»Ttt, ^#tCXXT-JU*75;i'X 

fiSftjj^uxxxJi-^fli, x^:^^->^ai*tjffSL<fflVif> 
^^mii&^ii^=i-mz'^ie.-fs.\^^%<offimz»t.\y^\ ^ 

[0 0 4 1] 2ti:^5g(CfflVie>nSllfe«e^i:bT*- 
[0 0 4 2] -l-XO-JtfiSPJtUTtt, l6^7V'<fc-& 

^-^miit-^mm^^^ti^. *#:e<)tc«, c. i. t 

i/^>h'fXD— 1 2, 13, 14, 15, 17, 6 

2, 7 4. 8 3. 9 3, 9 4, 9 5, 9 7. 1 0 9, 1 
10, 111, 1 2 0, 1 2 7, 1 2 8, 1 2 9, 1 4 

30 7, 168, 174, 176, 180, 181, 191 

mi)Vim\zm^->^ni>. 

[0 0 4 3] •^■if>^m&mtvr\t, m-^TVit^^ 

I. fcTi^j^Ohl'i/ H2. .3, 5, 6, 7, 2 3, 4 
8:2, 48;3, 48;4, 57:1, 81:1, 1 
44, 14 6, 166, 169, 177, 184. 18 
40 5. 2 0 2, 2 0 6. 2 2 0, 2 2 1, 2 ^Atm\Z^ 

[0 0 44] 5/7>«fe»JiUTtt, «B7^'n5/7-> 

P,v-^>k,^mmmm-z^^, ¥^mi\z\%. c. i. 

\L^i^yV:f)\^-\. 7, 15, 15:1, 15:2, 
15:3, 15:4, 60, 62, 6 t^im\ZftWiZ 

[0 0 4 5] J:n6cD«fe»J«, *3fiX«®-&bHtCtt 
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0 ofiasBSD i~2 omaas-«gtcfflv>e.n?), 

[0 0 4 6] llfi^fiJ?JtLT«tt«iSfflt.ifc«^lC: 
tt, ffiCD3teJ!RItS;5:D. 1 0 0 aSSJS t) 4 0 ~ 

[0 0 4 7] h±-©»s»m!iftt«^)£^b-r-5fcse)tc 
m\mm i o o mmm\zmv o . 5 ~ i o 



14 



[0 0 4 8] itSS^;^&-Ch:>— ia^S^/^c-rs«^ 
{Ctt, S^HSfemtLTM^a, 2. 2' -7V^lfX- 

(2, A--J:f>^)VnVU=.h^))V) , 2, 2' -7V 
tfX'f VT/f'anbUJK 1, 1' (vi^n 

's^^-y-^- 1 . 2. 2' - jv^fx 

Wit. nmtt^m^mzi:*)^^t^ifl-mfi\z\m 

Rmznho. 5~2 osia%ffiffl$ns. fi^Mjg^j 
<Dmm\t. m^:^m\z^r>mfs.^f}^. +mm^iiLmm& 

[0 0 4 9] s^m^mm-ri>fttbmmM. mm^ws 
m, m^m±mm^inzmmvm\^^^::th-ssmr& 

•5. 

[0 0 5 0] 2(:5!HJ©h:J— fiTS:««-r5:;^j*tUT 



<oKji*sfflffifc, ^iinas 6-1 394 5^{ii:mm\z 
%'p\zs<thn^hi—im^:^m^^'m3 e - 1 o 

2 3 m<^m, #MBS5 9-5 3 8 5 6^iJ;S, iRfMflS 
5 9-6 1 84 2#i)jSlfcjzE'<&nTVi-5JK«2^*ft 

[0 0 5 1] «9s^^*ffl^i^:^-«s^s^SJg■r«7^^lc 

20 \zmmxm-vo3T&iz<Dxii^)i'i^'-'S:mm-r^fttbx^)v 

[0 0 5 2] ^mm^:^miz^^^x\t. #^n5 
\mjtx'yt—-:f:/3.nm^^^^-rti^. ^mt^tino 

mmomm^mmxnxommmmmikmzm-r^^ 

[0 0 5 3] h:J— ®»3fi*^f4, Jtei 

mY-±-<Dm^^i^-iz:2>hn-)VX^. ^atc->v 

^^^\tmm'$-^xmm-ri>z.th-^mx&^. 
r(oisi^mm:^m\z^-oxj&mmz h^-i&j-^&mmr 

50 &m(om\z^K). i&^mmamwtiti. K-Di&^om 
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0'C£4±, -«W»Ct4 5 0~9 O-COSaJCRj^bTfi 

[0 0 5 4] sgSS^^tciJViTli, )i:^*fi*JjmjE£!^ 
1 0 0Sfta5fCMbT*3 0 0~3 0 0 OfififfiS^J-lR 

S^tt#fi#:l 0 OSfigBt;:jt*UTO. 2~2. 0 
[0 0 5 5] Z.t\^^Wm.. t&IR©fc®S:-€-OSSffi 

©ttifflito/fcj&o. ooi~o. ia«%o^ffifiittS"J 

->;H5f£K-:J- h 'J C/A. 5" h 75'v';H5iEgf:f h 'J ^/A, 
>iS'5r->;VBi£K:J-hUC'A. :ti'•^";^65K:^ h U "t^A. 
:tK>K:J-h'J'i'A. ^•^'JJPK^^-h'J'^^A. Xt^T 
'J>S?*U'5A. ^W>ie*;P->C7A«*WSb<ffl 

[0 0 5 6] 2^i:^e«©h:^-^:^■c^4. }g<*tffi«sF- 

l©ffl*n 0 0~1 6 0> 0 0~1 5 

[0 0 5 7] *%BJ{c:teV>T. J^t^^lSS^TS F - 1 
ttt, «f!IA«HSti!<^Bffi!FE-SEM (S-8 0 0) 

&fflVif&^5 0 of&tra;;^bfch:?— 0*1 0 0«^f^ 

S:ft-UT0i|A(i-3 ^tt«H«<Sf*T^B (L u z e X I 
I I) fc»Al/»«T&ffVV TiC<tOWWt#6nfcffl 

*}g<^^scs F - 1 t:g«-r«. 

[0 0 5 8] 



(9) i|$H¥8-5 0 36 8 

id 

JgttSa (SF-i) =»^p!xixioo 

AREA«^:^-)feT®^ffia&^-r. ) 

[0 0 5 9] ?^tt«»SF-ltt, «j[?^©*,SO 
[0 0 6 0] h:?-- ©}g««IS:SF- i*n 6 0 

7 0Aim©H-y h#ISSJ^tKUY Wxa-) . M (V 
1f>5') . C (->7» . B {-^vvi;) (O^^hi— 

a? xtt*wte^fli:±«ctt. Y, M. c, BV-r—iflmm'^ 
m^^^sY-xifii oo~i 6 o-eash:? — 

[0 0 6 1] 5C!a5HK^fc©fc*t»/h35:}ilft H y 
^tc^^f'Sfc*fc. n-;i/5'-*e'>^'-»c .toasts 

JO 5%£^T©h:^-**^^^bK aa¥i%s**3Mm*)K 
iB^^o^i^-A7®iSHt;*>3-t>-ri^». hi—<DtLm¥ 

[0 0 6 2] 3Efc»*bVi h:J— »> Bl 1 fc^rftKS 
ja«^®«^ (TEM) ^Effltifch-O^fSMSRI^^fe 

«i^o?^«H4, ffiViiaSTWJt^tt, ©::'n 

•y^>i'i!^ttiHAtt<£i^S-rs©ir»SbVi. i^iS^bS 

^j-3fr©j[2:v»t)©i/*^f#6nr, ig'&fc.fc-^Ttt^S'vro 
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m- nxmWi'm.wmwm^^oim.w^W'^^^m^k-x lo 

CO 0 6 31 *5!M^w*5^iT^:^-®Bf^B^^Sj|II3£•rs 

D til bSjfim^®t»gS (TEM) ^£fflVih:f— 
[0 0 6 4] f-yuymUr:, 7.7- 

[0 0 6 5] fmmm^i:.\^x\t. 'r^mm 

[0 0 6 6] i^mm\t. mm. i o ommm 

iznvxo. i~5fi«eB^ffl$n5. 

[0 0 6 7] ^%^<Dhi—\t> ~0i^?^m»MX\t- 

[0 0 6 8] -^»mmm:^mthx, mmi^^hi— 4o 
[0 0 6 9] --H. -^^%m'sm<r>is^\z\t. 

(Dh:^-i:^^^C, =^-Y'J7Sfflt»S. ^an-5=^^YU 
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a*;u Kfc=^r-\'U7^s©a«ffl«jfi (fct^tf^sia 

[0 0 7 0] ^•\'U7«t?0«M*ifl8T?«S-r5«S 
4^-\''J7tt, ^'tCffSLti. tLTtt, SJJgife 

«. 

[0 0 7 1] =^YU7!fe^«ffi'^©@iF!^!gi:LTfih 

7yftt:xux>, #«jxxx;i/« 
HM, x^^V'^j^itiii, 7i'U;i.?s<i*iig, 3j?'J75H. 
U tfx;w:;/5^7-;K xi^D->x 75y7i"JU-h 

[0 0 7 2] ±ies«ti®©<sgffl«tt. -jstrai^ai? 

=¥^U71C^b0. 1~3 Oafi9g (j?*b<ttO. 5 

~2 oa»%) *tjf^bvi, 

[0 0 7 3] C:n&=^r-\'U7©¥l%S[Sttl 0~1 0 0 
wm, if*L'<tt2 0~5 OA^mS*•r•S^:^:*W*L' 
^>. 

[0 0 7 4] Cu-Zn-F e® 35c^©7x 

^-f hST®^ffi<£7 2;3^m^«giX5^U->i,mjM©ja 

W->-p^5';W^^7i7UU'-hW : ^U'rhyyJV^t 

7-y^?^^^S^«:tX5^P>JS*a^fr ; m>&9 0 : 
1 0~2 0:8 0, »*Ktt7 0 : 3 0~3 0:70 
(Dltm ©Ji-g-it&tLfcfeC-r, 0. 0 1~5Sa%, 
if*b<»i0. l~lfiS963— 5=-'f 2 5 0;>t 

y-^a./'^X, 4 0 0^>;;->i:t>©=^^'J7!fe?^*i7 0 

-U5r>— r h77;P:tDX5^l/>^^S-&<$: (10:9 
0~9 0 : 1 0) *t^J^$tl. X9'W>?^#^a^<*:a:U 

r\i.::^=^u>-7i7Ujm2-x^u^=¥'»i' (20 : 

80~8 0:2 0), X5^^>-7i/ •J;Uffi2 -X5^;V 
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0 : 1 0~5 0) ^mTF^tStl^. 
[0 0 7 5] ±83a-h7x9'f h=^-V'J7tt, *58W 

[0 0 7 6] hi—t'^-^^J7tt:m-&VX-^^^m 

»a!isw«-r*«^, Jtom^itmimmwpoihi— 
%~i 3as%t-r-5tass»?s:iKft*^#e>n^. 

[0 0 7 7] ?Ktt+^'J7oatt«ftttteATO^o*«A 

Vi. fi^§i.6<]Cfia?P^-&fc^<D 1 0 0 0XJUX-T->y H(C*5 i^? 
tt-SfiS^troS^^ (a.ooo) lis 07!»S3 0 0 emu/c 
-cafes dt^W^Ll-i. $e.tCi«Iii«lb€:jifiK-r'5 
»*L<ttl 0 075S2 5 0 emu/cm' t? 
jfeS^:t*^J:V5, 3 0 0 emu/cm' J: 0;*:€?ViS-& 
ttt, itSHRifS: h:?-- li{a*^#&n(C< <;iS:S. 3 0 e 

mu/cm» mm-v&^ii, m^ti^um^ti%m^t?> 

[0 0 7 9] 1) 5t^tt, iiB:t7-fey htt, Jifi^^lC a? 

[0 0 8 0] h:?-- *t||h:h-0«^tCtt, :t'{)m^ 

[0 0 8 1] Se.(C^;/*7-h:^— 

«CLC- 5 0 0©3e«SSfflV^ ^T©:*-'f;P^£J^- 
fC^lfn-7-(C^* (0!IA«O. 0 2g/A4-y-l' 5(7 

[0 0 8 2] ^iroilt0D-7-*JHi:LT«, ±gBa- 

[0 0 8 3] ma-y-t^-^^mmtLx, u-y-m 

ifc®*fiefflL. 5£5t*ft=tUT«. eaf$jj5<«fi|^«s 
KJIS (0*««SttiO ©^B^tCtt^yT/e. 5 mm, 
D-feXXtf— H 1 0 5mm/s e c tL. 8 0'C*»&2 40 
3 O'CcDiaSeeHl^TS'Cfe^iCfillSr^HJTfT^. 
[0 0 8 4] fi^tt*««A«OHP->-h (iSiSi^CG 
3 3 0 0. 3Ma®) n<y:/6. 5mm. 

7'D-feXXfc!-H2 5mm/s e ctb, iSaClSO'C 

[0 0 8 5] «j|H4«)t«iii« (^u^y±y hhitm 

^h-^tS) 5&5 0g/cm' roi^a<£75^lt->;l'#>ffi 
CLenz Cleaning Paper "das 
p e r (R) " (O z u Paper C o. L t 

d) ] T»fo. mm^omm&Tmn o%mmizf3i so 
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«?M^8-5 0 3 6 8 

a? 

[0 0 8 6] m:tyty hmi, BUX:ty±y hOX 

[0 0 8 7] ^ etcSfeffiJ^tt, *:t7-fe«> h^i^tafe 
^mm^n>^^yttR.Bf^a7.^3Lytl I G- 3 1 0 

m^mf^mm) ^m^^xi/a7.^mmL, yaxtt7 

[0 0 8 8] 2) SBJtt{c:3liT 

('X'fX) li«fi§[i. 2T7©S:ffl[*fflVi. 

[0 0 8 9] mm^<Dm&t. Ammi^^yt&mvv 
2 2 0 0 (s*ssf^maii) ohp^^jva 

mffiroSiS^Srl 0 0%i:U, 
Vlf >:5' h:?-— : 6 5 0 nm 
zy7>hi — ©Jfi-o- :500nm 
-f XD— h:^— : 6 0 0nm 

[0 0 9 0] '\-fXSI««. ^-f X;*-:5'-NDH-3 

ooA (B^^&xmmi) ^m^^xm^-r^. 

[0 0 9 1] 

[mmm] ia2*#figLi^)&<e., *55W®®ife}ej**i* 

[0 0 9 2] S2CS^-r«gv'X'rAt*VJT, SSIftSg 
4-1. 4-2. 4-3. 4-4 IC. ■^n^rL'^7>V- 

-^^mm:^m^\zjZ'Dxm^f^nzm^-^ntzmn^ 
m^m.^h, ^&h-r-mmyt»i±izj^^tn^. 

mMtl\ta-S CdS, ZnOi , OPC. a- 

-^xi^^^^izm^^n^. 

[0 0 9 3] mife»ltVX\t, 7^;1^7tX5^'J3> 
[0 0 9 4] *tK^5t^tbTtt. 

±jc«#%^«, ;^viTm#«ft2is©Ji-ciiesnTv» 

-5«ji©«Ull!!«3tBl4»* UV^0!I©-OT»5. 

[0 0 9 5] mmmytm(Dmmi^m}tr-')tJ-^-^-h 
^©^:^-©H^«p. >>i-asj«©7-f;i/5>5'*<s::ojc< 



(12) 

21 

[0 0 9 6] *56BJ»CfeV»T> »«XS-Ctt, ziu-ym 

[0 0 9 7] ««a-7-2», *-i>©--K^2 btcD^I. 

TJ&So ^mD-7-2(4. ^^#:lffi(C}¥jE;^jSt>o 10 

[0 0 9 8] »«D-7-5£fflt^fe^O»*bV>:7'u-fe 
X^fttUTtt, n-9-O^»JEE*t5~5 0 0g/c 

», , 3SdS«ffi=o. 5~5kvpp, ^mm^ik=5 

0Hz~5 kHz, ei«*E=±0. 2~±1. 5kV 

~± 5 

[0 0 9 9] z.cDmomm^S'ti^xit. mm^ru-v 
[0 10 0] mm^m^SitLX(Dmmu-'y-Rum 

«, ±-(u>^mm> PVDF (#U7>;/<ttfr:>Jx 
» . PVDC (:KU«[^fclf=U5*» ^a!*«3iliW«6 

[0 10 1] myti^±(Dhi—m-i^ ns. m^it. ± 
0. i~± 5 kv) *s^^)D^nT^:'St^^r^e^^5{cte 50 

[0 10 2] <^mmw^i^5\t. /w T'^^c^wissife 5 
b t, ^<D{^m^\zm^ih/ttpmmom^^:a 5 a*^ e 

S^Sbtt, •:/77.^yi^(OJ■^'^•:fizmn^:*^y 

[0 10 3] 5 a tt, ->Un>rfA. 

x7D>:^A, i?npy^>:^A, •i^W^'^rfA, EP 
DM (x5"^>:/Dbrp>':^x>©37n**^ft) ^sif 

t&mm ci^m&mm) * 1 o* ~ 1 o^* q • cm©«i'js 

[0104] 'pfum^i^ 5 1 ic^jbTMff tc«i 

0, m^i^i tncmm&xiz^coRmm^f^tzmtR-r 
■5. 

[0105] ^^ff 1 ©®tc?gfigajtsn;t^ 1 few h 



#M¥8-5036 8 

22 

7yt.xm^~y-:^m\zm^^nftmmzi:-oX'¥mmw- 
[0 10 6] m^^^fsii^'}--yif^wt 

[0 10 7] 4'rae¥«^5(cML'TMfTlCttSlt$-a:T 
n> te¥^©l±0!IA«^^n-7 7-CSO. ^'MlS^ft: 

Tt>A<, *fc^;l<'h«*«4'IBie^«£5tte^D-9 7 
[0 10 8] te^u-7 7». tt=it^®:E:^7 bt-eo^ 
x$>^. 

[0 10 9] ^^Bjicfflvve-n-s^we^^^Rt/^e^n 
1* iz Mis^ft ©»tts © <*:a[@*^ti<i*^^ o - ^ 

©#tt^©fli:aH^Siitfii[<i:0 1 0(&£A±T*-5rt*i 
[0 110] 't'We^#:R(yf«^n-7©®«tt, J I 

s K- 6 3 0 1 izmmi^m^-^n^, *^B^tcfflVie> 

nstfF^K^fftt. 1 0~4 0«©95BltC«T^#tt^ 
*^e.«*R^?n<E)Ca:*W*b<. <E^n-7©# 
ttg©®Stt, 4'Me^<*:©#ttl©aSJ:D«< 4 1 

~8 o&(D^^^t^%ofit'iimm^i^^(Dis.^^(Dm 

n, *M«^^'N©te^**©#^#^*^^^b'^-rvi. 
[0 111] ^^u-y7\t^mm^i^5t^mmmt 

5 t<E¥a-7 7t©ra{cJlRiiSn^i:inIl^t. mW-a 
-y7\Z h^-*tWrS*tS«1^tjS»ffitt©;W 
K^n^ 7X^ii:35» S HlftlT^. J: i: * o T*IBWE!?#: 
5 ±© «*t|E3^*t6 ©SBfllfcte^Sns. 
[0 112] <£^ffllsHE#:©«MtL.T«, »ttn-7 

-traiBl®t)©t)fflti2);ii:*t-c^, *f*uv>te^o:7' 

□ ■irX*#tbT«, n-7-®afiEffi*«5~5 0 0 g 
/cmT. ItSijaEE*^±0. 2~± 1 0 k VT?a&S. 
[0 113] e^n-9 7©^«tt»tt@7b 

U>-::/"Dt!W>->?X>5fiH7n^^fi'&<*: (EPDM) 
^©•f^:|RJgSi 1 0 « ~ 1 0 ■ « Q c inSS^®!?Hft*"Cr3 < 
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(13) 



«*M¥8-50 3 6 8 



BJJnsnrvJs. n^r 7';^*#tLTtt, ±o. 2~± 

1 0 kV*^5fSLti. 

[0 114] J*:tiTte3|:;tJ6tt. APy>k-^'^©!fi! 

SKi*t:Srt)SSii-fcJnl»o-7 1 iintffE:^;*^ t) TIE 

1 1'N^iHsn, unfin-^tUDffip-^w&jijg-rs 
t J: o T h l::iDSaSDiE3e« S ns . 

10 115] XX7^;Uy':/j^.Xg>Pg 
>?Z»n-hS8fES. De an-S t a r kjjc^J-Rlg&ti 
^fc4o077XnSJ«:Se»C'^>-fef>l 7 4 oaft 

SB. s«7;^^;^*;^#>Kfi£»l 3 o omagg. 

7)V^)Vr)V:2—)V^j^ 1 2 0 0 fiftfiC. s & fc p - h 



24 



[0 116] S-x;^5^;l^'7<;;>?XCD7^-^S«l 
T. 

[0 117] :^M7;i/=^;i<-;<j;^4^>^^j» 

-'tJl'S^^^gt (CieHsjOa ) 
7^7-7^)>fk (C18HS6O2 ) 
W Ty^fy^k (C2oH<o02 ) 

'^'\X>K (C22H44O2 ) 

'J^/-feU>K (C24H4.02 ) 

[0 118] &m7}V^)V7)V::i-)Vm^ 
n)VS.=}-)\'7)Vn—)V (CisHs^O) 
7.7-7 ^iJWjVU—JV (CisHssO) 
7'7^'f)V7)VU—)V (C20H42O) 

^^~)V7)Vzi—n/ (C22H46O) 

[0 119] 

[^1] 



«1 







(X) 




Mw 


Mn 


(2© 

C32 


C34 


C36 


C38 


C40 


C42 


C44 


C46 




(A3 


0 


0 


0 


5.5 


11.0 


21.0 


60.0 


1.5 


1.0 


73,8 


1.3 


630 


490 


(B) 


0 


0 


0 


3.9 


13.8 


27.0 


52.0 


2.2 


1.1 


73.2 


1.2 


620 


490 


(C) 


10.0 


29.1 


51.0 


6.9 


1.7 


0 


0 


0 


2.3 


65.7 


1.1 


510 


400 


(D) 


0 


0 


0 


0.3 


6.0 


16.4 


75.0 


0.5 


1.8 


74.5 


1.8 


630 


500 


(E) 


1.3 


2.5 


9.0 


21.0 


63.0 


0.7 


0 


0 


2.5 


69.8 


1.6 


660 


440 


(F) 


0 


0 


0 


1.4 


5.1 


12.9 


80.0 


0.3 


0,3 


74.7 


1.4 


660 


520 


<G) 


0 


1.9 


14.4 


24.7 


56.0 


1.1 


0 


0 


1.9 


69.1 


1.2 


550 


430 


(H) 


0 


0,1 


6.0 


19.6 


70.0 


1.9 


0 


0 


2.4 


70.1 


1.1 


570 


450 



[0 12 0] itesxX5^;i^7-y^X (a) 

T, 5 Ofift%*^«OH:tSxXx;P»7-/^X (a) SrDS 
Stbfc, Jt«XX7^;P''7*;/i7X (a) <D5'-^^^2\Z 

[0 12 1] ltliEXX5";U7':;i»X (b) (01)838 



Uyi77. (b) ^mniytco it^XT^^JlUyi^Ts 
(b) Ox-i57^^2lC^-ro 
[0 12 2] 
[*2] 
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25 



(14) 



«PM¥8-5 0 3 6 8 



26 







(t:) 




Mw 


Mn 


C32 


C34 


C38 


C38 


C40 


C42 




C46 




7 y ^ X (a) 


0 


0 


5.2 


5.8 


13.8 


27.0 


40.0 


2.7 


5.5 


72.8 


1.3 


590 


460 


9 y ^ X (b) 


0 


0 


0 


0 


0 


0 


100 


0 


0 


76.7 


1.9 







[0123]^ 



04 *S?K4 5 Ofi:gSi5?£^iinbI5Iiea* l 2 O 0 0 r * 



yV)V-C&C\2 imm 6 8 Sftfi5S»'<f JC^ 
ll]b«/h^li*^tt^i-»S3£»JCas (P04 ) 2 

[0 124] 

1 6 5ftfi^ 
3 5SS$E 



->7>3teSJ (C. I. t!i>^;>t>h:/;V-l 5 : 3) 1 4aagB 



XXx;i''7 2/^'X (A) 
[0 12 5] ±tB®^'^*Th7'f^-*fflVi3^^4^ 

(2. 4-i?>i5^;i/A*i'n- hujw ioa«iS*SDn 

te^l 2 0 0 0 r pinSilft^b:30l 5^J-|WjSiKLLfc. 

X. I^m&6 5'CO**T[Hlfig:2 0 0 r pmTfi^* 
1 O^Wa^iggS-Brfc. fi^i^7«X7U-SrJ^»L, 

*^«i«ia:**2 3%-e*D, SF- i75n 1 sTfesn 



6 oassB 

^1-3S«*IB (Mw6 1000. Mn 1450 0) -^Wbtl 
[0 12 6] g|fiaW2~4 

«fiSiJ«c. I. \dif^>h-iaLa-n, c. i. t! 
A. ^SS«a|l a:W«lcUT«m*6itl:tt^x^-^:^- 
30 -£#fc. ^feh:>— 0!tSj1§&Tt2^3{CS^-r. 
[0 12 7] 
[^3] 



S3 







»^?>^ 

(96) 


SF- 1 


lOOMSI^ 




({2 • cm) 


Mw 


Mn 


1 




6.0 


23 


115 


28 


61000 


14500 


10 ^^£U: 


2 


J. n — 


6.3 


28 


114 


28 


eoooo 


13500 


lO^^J&Lb 


3 




6.2 


25 


113 


28 


62000 


14000 


lO^^Ri: 


4 


hi— 


6.1 


24 


110 


28 


63000 


13800 


10 ^^Rh 



[0 12 8] H; 



la 2 \zMm\ 5 i:^V)^n%iafl»^^^So»rM0&^ 



519 



jfc^ib^^b, :55W;?[6iici5i«teU nm^wmm.t 

S««D-9-2 (««te?}lttiB2a, S^2ba) 
* D.'KJfcft: 1 6 0 0 V©«ffl«fefc?g=«*-& 
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27 

*t- 1 0 0 V, stSPHtfl:*^- 6 0 0 ^<T>^^'Skim^ 

^n^.. s&©seiss4-K 4-2, 4-3, 4-4 

5 (3*tt®5a, 3£«f#:i:bTOS^5 b) ±lce^S 
[0 12 9] S^JgJg«®h ^^JBh:J— 

^«##gB«?&-hu;i'-:/^'v'x>5n- (nbr) 

a-h^5b©®ft(i, J IS K-6 3 0 HCipfittL 
3 OSTl.^ffttH'tfi^Mtt, 10» Q-cm-r?»o 

ffl!«i^5wAT^o, ;intt«ag<to + 5 0 0 v<&s^ 
5 b±K##'r-2)e:i:-ctte>n;/^. "fWte^ft^sA^^e 

6 h:h- U-:>— 
*J1 0T7i"J-->ifUT'bJ;Vi. jtg2 0mm®<E3^ 
n-5 7(iitgl 0mmroS^7 b±{C*-:}?>'«)^« 

^ w > - D tr w > - v?x>j^=7c#ta 

(EPDM) O5!?a{<^*tC+^i-^i-«$-a-fcfe0Sa 

7 a ©<*:a@Wffiln:««, 1 0« Q • cmT, J 
IS K - 6 3 0 iW^nmmtZ 5S®fflS^Tfe© 30 

-ISte^^ii■^iS®te¥D-^7±ro^»h:^-^i. 
U -X > i^BUtt t L T 7 7 - 3^ 7 V i7 u U - 
x>i/'fi8#WX5^**HeWl*fflV»&ns*^, sJc^Wft* 
liT«, h±-©Ig<^fi5|&SF- 1 S: 1 0 0~1 6 0 

(J;Dff*t<«i 0 0~i 5 0, seici?*b<tti 
0 0~125) i:-r-2>::i:-rii5^^«!l^©fc«>i"J-X 

[0 1 3 0] ^}S«3Jl~4T#6nfc->7>h:>— . 'T 40 

eattast. jpi^iags 0Mm(75«!ga-h?Ktt7x7 

[0 13 1] gB«Uft:#fiOi:fiK^^»^«lJW*, -tn-? 



!|*M¥8-5 0 3 6 8 

28 

n02JC^f3K«jg4-l. 4-2, 4-3&t^4-4 

T#feh^-roh:^-^as?^^bfe, ^feoh:^— ISO 
tt, - 1 5 7IrS- 1 8 m c/g®^JS«1t*S:% 
UTii;t. jS^#:i±*^5#feh:>— «SjS;*:'*»WfEap 
■^S'NfE^L, tfrae^#:5±®4e(Dh:^ — 

1 9 9 g/m' (Dirnm ^n'^h. m^m±. 

© 4 6© h ^-^&jDS»i)nffi^5»^a 1 1 {c J: D 

[0132] * we^#: 5 *^ e.te^^t'N h -t-mtm^ 

$n;fc«, Si#:i'ij-ii>^'^g:i 0{cJ;oT*rae¥ 

^5±€i"J-X>i^Ufc. 

CO 1 3 3] Z.<Dn<DmtW-lii'^^fSm'^W-S-^(D^ 
fib:?-- ©e^^*«9 5%~9 8%-p$>0, ^^Peie^ 
^t:5;5i&ie¥«6'v©IE^S&W9 9%tiftD, i^-aW 
fc9 4. 196~9 7. 0 96a:!e5Vi<E3?^*S^t'&. 

[0 13 4] jifitticsn, SLr:>'^m^oits.\^^i&mn<D 

[0 13 5] g|%g!l6 
||]SSfi»|175S4TiB«bfci'7>h:?— , -fxn-h:?- 

c-5oo»c«xb, *fe^-Fsiy:>';u;'Jv-t-H 

eBn-7Ri;J7<y5gSJ)lW^M^«^t--5itg6 OmmO 
LT, t^ffi«£±<07^^ariii^®5e^ttSril«8 0~2 3 

\tm&i 5 o"c-cssfiD-7-^ai5«««s«efflur«« 
[0 13 6] msmmtimsnmi o\zmr, 

[0 137] Jttii!glll7^M4 

(Mw5 5 0) &fieffl-r2.:it&!^l'^Tllia«'J17!iS4 
tl^«lfcbT->7>h:^— , 'fXD-h:?— , •7-1f>3' 

<7)!^ttS^4C^-r. 
[0 13 8] 
CS4] 
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\ 



29 



(16) 
^4 



i^M¥8-5 0 3 6 8 



30 





(it* m) 


mm 

(96) 


SF-1 


? ^ ✓ 

y 4 yv V 

& mm:) 




(Q • cm) 


Mw 


Mn 


mm 




6.3 


30 


112 


28 


60500 


14000 


10 ^^£U: 


mm 

2 


^ X D — 


6.4 


27 


111 


28 


59500 


13000 


iO^^£Lb 


)mm 

3 




6.7 


26 


114 


28 


61500 


13500 


10 ^^eu: 


4 




6.2 


23 


117 


28 


62600 


13100 


10 ^^Rh 



[0 13 9] »6nfe^feh:^-!£ffifflbT. mmms 

0 {C^T. 

[0 14 0] Jt|gg!|573tM8 



*x (Mwiooo) immT^<it^m^x^mmi7b 

[0 14 1] 



«5 





(ium) 


(%) 


SF~1 


•r -6 --K V X 




iQ • cm) 


Mw 


Mn 


5 




6.6 


33 


121 


28 


63000 


16000 


lO^^JELh 


mm 

6 


X n — 


6.7 


35 


120 


28 


82000 


15000 


lO^^JSU^ 


7 




6.8 


34 


118 


28 


60500 


13500 


10 ^^Rh 


imm 

8 




6.3 


31 


119 


28 


61500 


14000 


lO^^Rh 



[0 14 2] #S)nrc^feht— ^{£fflbT, ^mms 

[0 14 3] imm 9 7!yS 1 2 



(Mwi 10 0) ^mmT^::t^m^xmmmi 

[0 144] 



XX-rJl/^^yi^x (A) cD*>t5DlC3j^UyDtfU>'7^:^ 40 [^6] 
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31 



(17) 

me 



#M¥8-5 0 3 6 8 



32 





(Mm) 


(%) 


SF- 1 


i^^mm 100 

u y 7 V ^ ;^ 




(Q • cm) 


Mw 


Mn 


9 




6.5 


35 


119 


28 


63000 


15500 


10 ^''Rh 


10 


X D — 


6.6 


34 


118 


28 


62500 


15000 




11 




6.9 


34 


117 


28 


61000 


13500 


10 ^^£0: 


12 




6.7 


35 


120 


28 


62000 


U500 


10 ^^Rh 



[0 14 5] #e.nfc#feh:}— s^gfflLT. 
L, nmme tmm\zvrmmvit. ie*s^875si 

0 tr^t". 

[0 14 6] Jtli^giJl 37!»gl 6 



XT.'rJVUyi/T. (A) (DA^t>0JCiCR3 -COO- a? "T. 

(CHz -CHz ) -.OOC-R< C^tf. R3 [0 147] 

R< tt^lgScl 9 73/S2 9 0itSStt7;W=^^JWS*^b. * [«7] 

S7 





(Mm) 


mm 
(%) 


SF-1 


t^mmm loo 

Ci3$^) 




{Q • cm) 


Mw 


Mn 


13 




6.6 


27 


111 


28 


60500 


15000 


10 ^^£U: 


imm 

14 


X o — 


6.3 


26 


115 


28 


61000 


15500 


10 ^^Rh 


15 




6.2 


23 


113 


28 


61500 


14700 


10 ^^Rb 


16 


•/^ •> ^ 


6.4 


29 


114 


28 


60500 


M200 





[0 14 8] ni^ntc^&h-r-^mmvx. mmms 
tmm\zvxm%-:/yi^mmm-0i^?^mmM&m&. 
V, mmme tmm\z[yxmsvit. i»«*«8 75si 

0 tc^f . 

[0 149] itmm 1 7 

xx5r;i^'7 5/i'X (A) offiffliiS4aaa5(c^^*c 

t^m^x. mmmitmmzLxi^7>hi—im& 

osae5s»3xx5^;w'7«yi7x (a) ©^*atti. 9 

[0 15 0] ^#e.nfc'>7>^:^-£ffifflLT, siis^ii 
5 tmm\zLxm^zfyzymi&F^-^»^m^m^mm. 

0 fCTpf. 



5it> 



[0 15 1] mglj 1 8 

X-7.7-)lUyi^7. (A) ©fllfflaSl 1 osaspic^;! 

1 0 0fifte5S0X7.x;i/7-;/J'7. (A) ©^WStt5 
[0 15 2] n<^tXtz'^7>hi—t:^mVX, SlJfiW 

[0 15 3] immi 9 

XXx;l'7>yi';^ (A) (Dif^ibKHZit^XT.y^JVUyi/ 
X (a) Sfieffl-r«Ct&l»t>T. ^*S0!!1 tW««CU 
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(18) 



i|$M78-5 0 3 6 8 



33 



34 



CO 1 54] ittSCT 2 0 



[0 15 5] 

«8 























68 


29 


m 




64 


33 


B 




66 


3 1 




It^09 1 


3 1 


65 






27 


69 






29 


67 






1 9 


73 






1 5 


77 






1 S 


75 






1 8 


72 






1 4 


76 




itl|5[0^J 1 1 


1 6 


74 






33 


67 






29 


70 




5 


32 


69 




tfclS^l 7 








itWl 8 


89 


55 






5 1 


5 1 






64 


35 



[0 15 6] 



[^9] 
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35 


(19) 




36 




!7 jtr 5 - « - K 1 c t? it « Sfett 




mib^ (X) 


T^mi^ cc) 






130 


2 1 0 


140-1 90^ 


/immK^'^ryhi— 
\it^mA<D:f^yf^ hi— 


1 3 0 


2 1 0 


1 40--1 DO'C 




140 


220 


1 50-200'C 


1 it^miio-^-^y^ hi-- 


1 45 


225 


1 se-aosx; 


1 &nml3<Diyryhi"- 
1 ltKm5<o^-tfy^ hi— 
\}tnmiS<a-:^fv^ hi— 


1 3 0 


200 


1 40-1 75*C 



1*H¥8-5 0 3 6 8 



[0 15 7] 



* * 1 0 ] 











CC) 


CC) 




Ct) 


^mMKOi/ryhi--- 


130 


1 3 0 


2 1 0 


80 


}mmic[>i/ryhi-- 


1 35 


130 


2 1 0 


8 0 


immscoi^ryh^-- 


1 4 5 


1 40 


2 2 0 


8 0 


immscry'yryhi-- 


1 50 


1 45 


225 


8 0 


}tJfZm3(D'yr>ht- 


1 3 5 


1 3 0 


2 0 0 


7 0 


ikJ&mi^'yryhi-- 


1 30 


1 3 0 


1 4 5 


1 5 


imm^t^iyryhi— 


1 30 


1 3 0 


2 2 0 


9 0 


tmm\Q<x>i/rz/hi— 


136 


1 30 


2 1 0 


80 


itJfm20^i/7yhi"- 


130 


130 


2 1 0 


8 0 



[0 158] mmminsi 3 



/w xxxJPCyi'x (B) nm (H) *ffifflr*;ii:«-i^ 
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(20) 

37 





*r 7 w«« n k*i ^ 7 

i ^ 7^ V v X >s 


^lilfctOSK^ (%) 




7 


B 


65 


32 


8 


C 


64 


33 


9 


D 


7 1 


26 


1 0 


E 


68 


28 


1 1 


F 


7 3 


23 


1 2 


G 


66 


3 1 


1 3 


H 


69 


27 



[0160] ^ ^ t^l2] 

2 





3i7s^S\^V *J if 7. 


cc> 






CC) 


("C) 


7 
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